Protein release from water-swellable poly(D,L-lactide-PEG)-b-poly(ϵ-caprolactone) implants.
In this study, water-swellable multiblock copolymers composed of semi-crystalline poly(ϵ-caprolactone) [PCL] blocks and amorphous blocks consisting of poly(D,L-lactide) (PDLLA) and poly(ethylene glycol) (PEG) [PDLLA-PEG] were synthesized. The block ratio of these [PDLLA-PEG]-b-[PCL] multiblock copolymers was varied and the degradation of implants prepared of these polymers by hot melt extrusion (HME) was compared with implants prepared of [PCL-PEG]-b-[PCL], a copolymer which has been described previously (Stanković et al., 2014). It was shown that the initial degradation rate of the [PDLLA-PEG]-b-[PCL] multiblock copolymers increased with increasing the content of amorphous [PDLLA-PEG] block and that the degradation rate of these multiblock copolymers was faster than that of the [PCL-PEG]-b-[PCL] multiblock copolymers due to rapid degradation of the [PDLLA-PEG] block. Furthermore, the release of the model proteins lysozyme and bovine serum albumin from polymer implants prepared by HME was studied. It was found that the protein release from [PDLLA-PEG]-b-[PCL] copolymers was incomplete, which is not acceptable for any application of these polymers. Besides, [PCL-PEG]-b-[PCL] copolymers showed slow and continuous release. We hypothesize that the incomplete release is explained by an irreversible interaction between the proteins and polymer degradation products or by entrapment of the protein in the hydrophobic and non-swellable polymer matrix that was left after degradation and loss of the hydrophilic [PDLLA-PEG] blocks from the degrading polymer.